INTRODUCTION
============

One of the most relevant aspects of society worldwide is the global aging of the population and its impact on healthspan and on chronic disease.[@R1] Spain is one of the European countries that requires a higher rate of geriatric care.[@R2] The aging process is associated with the deterioration of physiological capacity, which could cause an increased prevalence of chronic illnesses and alterations in the locomotor system, thereby leading to functional limitation and the loss of personal autonomy. In the Survey of Older Adults performed by IMSERSO[@R3] in 2010, 54% of women and 38% of men older than the age of 60 years suffered from musculoskeletal pain, especially cervical, lumbar, and nonspecific shoulder pain.[@R4]

In their systematic review, Luime et al[@R5] concluded that the prevalence (13.2%-26%) and annual incidence (1.6%) of nonspecific shoulder pain reported in older adults were highly variable. Up to 66.7% of the population is estimated to suffer from shoulder pain at least once. The prevalence of annual consultations for shoulder pain (1%) is similar in men and women, and the most frequent diagnoses are *impingement* and rotator cuff syndromes.[@R6] Moreover, nonspecific shoulder pain in older adults may stem from their previous occupations having involved repetitively moving a physical load, experiencing vibrations, lifting loads, and working in unnatural positions.[@R7]

Currently, carrying out clinical tests to accurately diagnose nonspecific shoulder pain is often difficult,[@R8] and there is a lack of effective treatments for subacromial *impingement* syndrome and rotator cuff tear.[@R9] Existing treatments fail to remedy the functional limitation, which has led some authors to associate shoulder pain with myofascial pain syndrome (MPS).[@R10]--[@R14] According to these authors, myofascial trigger points (MTrPs) are the main cause of pain, functional limitation, lack of coordination, and alterations in movement quality that quite often precede a tendinopathy.[@R10]--[@R14] Myofascial pain syndrome is defined as the group of sensorial, motor, and autonomic signs and symptoms that originate from MTrPs.[@R15] From a hypothetical etiological point of view, the key factors of MTrPs are local ischemia, low pH, and the release of inflammatory mediators.[@R16] Regarding clinical activity, MTrPs may be active or latent, and both generate dysfunction. However, the symptoms differ because active MTrPs may cause spontaneous pain, whereas latent MTrPs only produce pain related to previous stimulation. In addition, latent and active MTrPs have electromyographic and biochemical differences.[@R16]--[@R18] Bron et al[@R12]--[@R14] determined that infraspinatus muscle MTrPs are the most prevalent (77%) MTrPs in nonspecific shoulder pain. Moreover, such points are the most responsive to palpation and the most effective in reducing symptoms and improving functionality in chronic shoulder pain.

A wide range of pharmacological or nonpharmacological treatments for MPS is available.[@R19] Physical therapy interventions for MTrPs can be either conservative, using manual therapy techniques such as deep pressure massage, spray and stretch, surface heat, and myofascial release, or invasive, using deep dry needling (DDN) techniques, which seem to show greater efficacy than a placebo.[@R20],[@R21] According to previous studies, short-term segmental antinociceptive effects in the musculature at the same level of innervation are produced by DDN through segmental modulation mechanisms. DDN deactivates key MTrPs and inhibits the activity of satellite MTrPs in the area of the referred pain.[@R22],[@R23] Among all DDN techniques the Hong\'s fast-in and fast-out technique is used in several previous works.[@R10],[@R20]--[@R24] The local twitch responses (LTRs) attained are directly correlated with the speed of needle insertion, the clinical efficacy of DDN, and the sensitivity of the MTrPs.[@R15],[@R20],[@R25]

Recently, research into latent MTrPs has increased in the physical therapy field. Ge et al[@R24],[@R26] determined the presence of latent MTrPs in the central sensitization process in the infraspinatus muscle in participants with shoulder pain. Moreover, these studies suggest that DDN is a sensitive technique for the localization and treatment of such points, improving pain and motor function and preventing their activation in MPS. Celik and Yeldan[@R27] indicated that muscular strength is lower in subjects with latent MTrPs compared with healthy subjects.

Considering the high prevalence and the functional alterations that occur in older adults with nonspecific shoulder pain, little evidence is found regarding invasive physical therapy techniques in this population.

The aim of this pilot study was to assess the immediate and short-term efficacy of a single physical therapy intervention with DDN on latent active MTrPs in conjunction with active MTrPs in the infraspinatus muscle in individuals older than 65 years old who are diagnosed with nonspecific shoulder pain.

METHODS
=======

Study Design
------------

A single-blind, randomized clinical trial (RCT) pilot study was performed with parallel groups between July 2012 and March 2013.

Participants
------------

This RCT pilot study was developed to calculate the sample size for a larger RCT. Therefore, 20 participants, divided into an experimental group (EG; n = 10) and a control group (CG; n = 10), were recruited from their homes or a care center.

The inclusion criteria were as follows: people aged 65 years and older with uni- or bilateral nonspecific shoulder pain and at least 1 active and 1 latent MTrP in the infraspinatus muscle ipsilateral to the painful shoulder. Nonspecific shoulder pain was considered in cases in which the main source of symptoms was located in the space between the acromion, the insertion of the deltoid muscle, and the lateral region of the scapula without a prior diagnosis in medical record, according to the International Association for the Study of Pain criteria.[@R28] Moreover, the diagnosis of active and/or latent MTrPs followed the essential and confirmatory criteria described by Simons et al.[@R15] On the one hand, essential criteria included palpable tense bands, extreme local pain from pressure upon a nodule of the taut band, the patients\' recognition of their pain upon pressing the sensitive nodule to identify an active MTrP, and painful limited range of movement at full stretch. On the other hand, confirmatory criteria included visual or tactile identification of an LTR, image of an LTR caused by inserting a needle into the sensitive knot and pain, or alteration of the sensitivity upon compressing the sensitive knot in the muscle. According to Tough et al,[@R29] these criteria are widely used in research studies, and their interexaminer reliability was described by Lucas et al,[@R30] although some of these criteria remain questionable. Active MTrPs produce spontaneous and recognizable pain under stimulation, whereas latent MTrPs generate localized pain or unrecognizable referred pain upon stimulation.[@R12],[@R22]--[@R24],[@R29],[@R30] Recent studies have determined that mechanosensitivity in the medial fibers of the infraspinatus muscle is higher depending on the topographical localization.[@R24]

According to the medical records, subjects who had prior myopathy or neuropathy diagnoses, cognitive deficits, cervical spine, rotator cuff tendons or glenohumeral joint problems, corticoid infiltration or local anesthetic use during the previous year or during follow-up, surgical procedures affecting the upper limb or preceding cervical joint, antiaggregant ingestion, or anticoagulant, analgesic or anti-inflammatory medication or abusive substance use in the week prior to treatment and during follow-up were excluded from the study. The inclusion and exclusion criteria were based in previous studies.[@R22],[@R23]

After signing informed consent forms, the participants were randomly allocated into 2 groups by opaque closed envelopes, which included either the CG or the EG, associated each patient with a code (01-20). The study was approved by the area\'s Clinical Research Ethics Committee.

Outcome Measurement
-------------------

Sociodemographic data such as age and sex were collected at baseline (A~0~), before the intervention.

The primary outcomes pain intensity, pressure pain threshold (PPT), and grip strength were measured at baseline (A~0~), immediately after the intervention (A~1~), and a week after the intervention (A~2~).

Pain intensity was measured with the Numerical Rating Scale (NRS) of 11 points (interval from 0 to 10), where 0 corresponds to no pain, and 10 corresponds to the worst pain imaginable. A graphical representation of 11 spaces was used to indicate the patient\'s own evaluation of his or her pain. The subjects were asked to assess the subjective pain intensity of the painful shoulder by pointing with 1 of their fingers to mark the level of pain on the scale. The NRS is valid and reliable for use in elderly people,[@R31],[@R32] and its correlation with the Visual Analogue Scale shows a high convergent validity (0.79-0.95).[@R33] Moreover, a reduction of 30% to 33% in pain suggests a better response than to any other treatment.[@R31]

The PPT, measured with a WAGNER FDK/FDN series Force Dial analogue Fisher algometer (Wagner Instruments, Greenwich, CT), varies between 0 and 10 kg/cm^2^ and has recently been shown to be superior in reliability, reproducibility, and sensitivity concerning a controlled automated system of deformation.[@R34] The algometrical reliability, validity, and reproducibility in different age and sex groups were reported in some studies.[@R35]--[@R37] Neziri et al[@R38] observed that sex, age, and/or the interaction of age with sex are the only variables that consistently affected pain measures. In particular, women are more sensitive to pain than men, and the sex influence decreases as age increases. Fisher[@R35] proposed a critical PPT level of 2 kg/cm^2^ lower with regard to the normal control point in MPS; this level is considered clinically relevant. After indicating the most hyperalgesic latent MTrPs of anterior deltoid and extensor carpi radialis brevis muscles, the examiner determined PPT for these points. Both the blind examiner and the participant were trained to recognize the PPT on the contralateral side. This procedure was recommended by Fisher.[@R35] The position used is shown in Figure [1](#F1){ref-type="fig"}. The PPT measuring procedures of latent MTrPs on the anterior deltoid and extensor carpi radialis brevis muscles are shown in Figures [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}, respectively. Three repeated measurements were performed at the same place within an interval of 30 to 60 seconds, and the average value was used for data analysis. A filled-in circle was drawn in permanent marker to indicate latent MTrPs for the anterior deltoid and extensor carpi radialis brevis muscles homolateral to the painful shoulder. To calculate the algometric measurement of A~2~, both points were periodically reviewed during the week after the intervention, and participants were asked to cover the points with tape.

![Position to determine the localization and PPT of latent MTrPs in the anterior deltoid and extensor carpi radialis brevis. MTrPs, myofascial trigger points; PPT, pressure pain threshold.](jgpt-40-063-g001){#F1}

![Procedure to determine the PPT of latent MTrP in anterior deltoid. MTrPs, myofascial trigger points; PPT, pressure pain threshold.](jgpt-40-063-g002){#F2}

![Procedure to determine the PPT of latent MTrP in the extensor carpi radialis brevis. MTrPs, myofascial trigger points; PPT, pressure pain threshold.](jgpt-40-063-g003){#F3}

Grip strength, defined as the maximum isometric muscular force in kilogram was measured with a JAMAR hydraulic manual analogical dynamometer (Sammons Preston Rolyan, Bolingbrook, IL) with an interval of 0 to 90 kg to evaluate the weakness of latent forearm MTrPs. The validity, reproducibility, and reliability of the maximum grip strength in different elderly groups were demonstrated by Abizanda et al,[@R39] and the least relevant clinical difference is 42.17%.[@R40] The procedure for measuring the grip strength involved previously training the participant on the contralateral side; the participants were required to use their maximum grip strength during an interval of 5 to 10 seconds (Figure [4](#F4){ref-type="fig"}). On the basis of the fatigability of older adults, a single measurement was performed.[@R39]

![Position and procedure to determine the maximum grip strength.](jgpt-40-063-g004){#F4}

Procedures and Intervention
---------------------------

This study was carried out by 2 experienced physical therapists (\>4 years clinical experience) in MPS. Physical therapist 1 (CCL), who was blinded to patients\' group allocations, carried out the assessments at baseline (A~0~), immediately after the intervention (A~1~), and 1 week after the intervention (A~2~) to collect sociodemographic and primary outcomes measurements.

Physical therapist 2 (EHH) performed the physical therapy interventions in each group. The CG received a single session physical therapy intervention that comprised DDN of the active MTrP that was most hyperalgesic to palpation of the infraspinatus muscle homolateral to the painful shoulder. If there was more than 1 active MTrP, the most hyperalgesic MTrP was considered the one that elicited the highest pain intensity in the NRS under the same pressure. The EG received the same treatment described for CG combined with DDN of the most hyperalgesic latent MTrP, both being located in the infraspinatus muscle homolateral to the painful shoulder. To identify the infraspinatus MTrPs that were homolateral to the painful shoulder, a grid with 4 perpendicular lines drawn using a permanent marker to determine the active MTrP and a grid of 2 perpendicular lines to determine the most mechanosensitive latent MTrPs (Figure [5](#F5){ref-type="fig"}). A headless 0.32 × 40 mm needle (AGU-PUNT) was inserted perpendicularly to the scapula toward the MTrP located between the fingers of the subdominant hand, and the guide tube was removed. By means of metacarpophalangeal flexion/extension of the first and second fingers of the dominant hand (Figure [6](#F6){ref-type="fig"}), the area was probed in different directions until a minimum of 1 LTR, a local pain response, and usually the referred pain pattern of the MTrP were obtained.[@R15] The penetration depth varied according to subject,[@R22] and Hong\'s fast-in and fast-out technique was used.[@R10],[@R20]--[@R24] The observation or sensitivity to 1 LTR is considered an indispensable confirmatory criterion when performing DDN in both active and latent MTrPs. Furthermore, in those cases where it is possible and based on clinical use, DDN technique was performed until reaching LTR exhaustion or the patient\'s tolerance limit.[@R15],[@R20] Each complete DDN procedure on each localized MTrP had a duration of 1 to 2 minutes, being similar to a previous study.[@R22] After extracting the needle from the dominant hand, hemostasis was applied with the fingers for 1 minute.[@R15]

![Position and procedure to determine the active (a grid with 4 perpendicular lines) and latent (a grid with 2 perpendicular lines) MTrPs in the infraspinatus. MTrPs, myofascial trigger points.](jgpt-40-063-g005){#F5}

![Intervention by deep dry needling in the active and latent infraspinatus MTrPs. MTrPs, myofascial trigger points.](jgpt-40-063-g006){#F6}

Statistical Procedure
---------------------

SPSS version 18.0 for Windows (IBM, Chicago: SPSS Inc) was used for statistical analysis. At the beginning, Shapiro-Wilks test was used to assess normal distribution of the used variables. At first, such statistics were computed taking into account all the subjects together, and afterwards, considering the treatment of each group independently.

Descriptive statistics were calculated to describe the data outcomes in the 3 measurements carried out (A~0~, A~1~, and A~2~). The mean and the standard deviation (SD) were used in the case of the variables that were adjusted to normal. The median and interquartile range were used in the case of variables that were not normally distributed. These results are shown in Table A1 in [Appendix 1](#app1){ref-type="app"}. Moreover, the mean and SD of PPT by sex in the control and EGs were added, according to Neziri et al.[@R38]

Afterward, the homogeneity of both the sociodemographic variables and baseline data (A~0~) was studied within both groups that received treatment. For the "sex" outcome, homogeneity was assessed using the Fisher exact test. For the age and A~0~ outcomes (pain intensity, PPT, and grip strength), the Student *t* test for independent samples was used to check the homogeneity between both groups because the outcomes were adjusted to the normal distribution.

Repeated-measures analysis of variance (ANOVA) with 2 factors, 2 (group) × 3 (time), were carried out. The values for the primary outcomes in the 3 measurements carried out (A~0~, A~1~, and A~2~) by independently analyzing each of the treatment groups were obtained as follows: depending on the normality of the variables, repeated-measures ANOVA, completed with Simple and Helmert contrasts, was used for parametric data. For nonnormally distributed variables, the repeated-measures Friedman test, complemented with the Dunn multiple comparison test (by means of the GraphPad InStat 3.06 statistic package), was used.

Finally, the values of the different variables (A~1~-A~0~, A~2~-A~0~) and the efficacies of the 2 treatment groups were compared; the Student *t* test for independent samples was employed because all variables conformed to the normal curve. This significance test was complemented by adding the effect size using the formula d = 2t/√gl.

The analysis was performed "per intent-to-treat." The statistical tests were performed considering a confidence interval of 95% (*P* value \<0.05).

RESULTS
=======

Of the 38 participants who were assessed for eligibility, 18 were excluded (n = 8 did not present MTrPs, and n = 10 were taking medication). Of the 20 participants, 10 patients were randomized to the EG, and 10 were randomized to the CG. All of the participants in both groups received the allocated intervention and completed the 1-week analysis (Figure [7](#F7){ref-type="fig"}).

![CONSORT 2010 flow diagram.](jgpt-40-063-g007){#F7}

Baseline Description
--------------------

The baseline characteristics of the 2 groups are summarized in Table [1](#T1){ref-type="table"}. There were no significant differences (*P* \< .05) for the sociodemographic and primary outcomes. The EG was younger than the CG and had a higher mean baseline pain intensity, anterior deltoid PPT, extensor carpi radialis brevis PPT, and grip strength. The 2 groups did not differ by sex, and there were more women (70%) than men (30%) overall.

###### Baseline Characteristics of the Sample According to the Intervention Groups

  Baseline Characteristics             Experimental Group   Control Group   *P*
  ------------------------------------ -------------------- --------------- ----------------------------------------
  Age, y                               77.45 (7.6)          81.77 (8.7)     .252[a](#tbl1-1){ref-type="table-fn"}
  Sex, %                                                                    1.000[b](#tbl1-2){ref-type="table-fn"}
  Women                                70                   70              
  Men                                  30                   30              
  Pain intensity                       4.40 (1.0)           3.60 (1.7)      .202[a](#tbl1-1){ref-type="table-fn"}
  Anterior deltoid PPT                 3.01 (0.6)           2.68 (0.6)      .248[a](#tbl1-1){ref-type="table-fn"}
  Women                                2.85 (0.7)           2.37 (0.5)      
  Men                                  3.39 (0.1)           3.40 (0.2)      
  Extensor carpi radialis brevis PPT   2.49 (0.8)           2.35 (0.6)      .654[a](#tbl1-1){ref-type="table-fn"}
  Women                                2.14 (0.5)           2.09 (0.5)      
  Men                                  3.30 (0.7)           2.95 (0.4)      
  Grip strength, kg                    19.55 (8.6)          16.20 (10.0)    .431[a](#tbl1-1){ref-type="table-fn"}

Abbreviations: PPT, pressure pain threshold (kg/cm^2^); SD, standard deviation.

^a^The Student *t* test.

^b^ The Fisher exact test.

Efficacy of the Intervention in Each Group
------------------------------------------

Considering each group separately, the differences among the 3 assessments (A~0~, A~1~, A~2~) for each primary outcome are detailed in Table [2](#T2){ref-type="table"}. Marginal mean graphs (Figures [8](#F8){ref-type="fig"}--[11](#F11){ref-type="fig"}) were added to illustrate the difference found in the assessments for each outcome, as well as for each group separately. The *P* values of the 3 comparisons by repeated-measures ANOVA with 2 factors, 2 (group) × 3 (time), were included in these figures; there were significant differences (*P* = .013) for the extensor carpi radialis brevis PPT interaction (Figure [10](#F10){ref-type="fig"}).

![Graph showing marginal means of the numerical rating scale measurements considering each group separately. Abscissa axis: horizontal with the 3 evaluation moments; ordinate axis: score. ^a^ANOVA (analysis of variance) of repeated measurements with 2 factors, 2 (group) × 3 (time). A~0~, before the intervention; A~1~, immediately after the intervention; A~2~, a week after the intervention; NRS, Numerical Rating Scale.](jgpt-40-063-g008){#F8}

![Graph showing marginal means of the pressure pain threshold measurements of the anterior deltoid considering each group separately. Abscissa axis: horizontal with the 3 evaluation moments; ordinate axis: kg/cm^2^. ^a^ANOVA (analysis of variance) of repeated measurements with 2 factors, 2 (group) × 3 (time). A~0~, before the intervention; A~1~, immediately after the intervention; A~2~, a week after the intervention; PPT, pressure pain threshold.](jgpt-40-063-g009){#F9}

![Graph showing marginal means of the pressure pain threshold measurements of the extensor carpi radialis brevis considering each group separately. Abscissa axis: horizontal with the 3 evaluation moments; ordinate axis: kg/cm^2^. ^a^ANOVA (analysis of variance) of repeated measurements with 2 factors, 2 (group) × 3 (time). A~0~, before the intervention; A~1~, immediately after the intervention; A~2~, a week after the intervention; PPT, pressure pain threshold.](jgpt-40-063-g010){#F10}

![Graph showing marginal medians of the grip strength measurements considering each group separately. Abscissa axis: horizontal with the 3 evaluation moments; ordinate axis: kg. ^a^ANOVA (analysis of variance) of repeated measurements with 2 factors, 2 (group) × 3 (time). A~0~, before the intervention; A~1~, immediately after the intervention; A~2~, a week after the intervention.](jgpt-40-063-g011){#F11}

###### Efficacy of Intervention in Each Group

  Primary Outcomes                     Mean (SD)                                     ANOVA of Repeated Measurements, *P*           Simple and Helmert Contrasts, *P*                                                                               
  ------------------------------------ --------------------------------------------- --------------------------------------------- -------------------------------------------- -------------------------------------------- ---------- ---------- ------
  Experimental group                                                                                                                                                                                                                               
  Pain intensity                       4.5 (1)[a](#tbl2-1){ref-type="table-fn"}      2.5 (1)[a](#tbl2-1){ref-type="table-fn"}      2 (1)[a](#tbl2-1){ref-type="table-fn"}       **.0014[b](#tbl2-2){ref-type="table-fn"}**   **.022**   **.008**   .518
  Anterior deltoid PPT                 3.28 (0.8)[a](#tbl2-1){ref-type="table-fn"}   3.58 (0.8)[a](#tbl2-1){ref-type="table-fn"}   3.6 (1.1)[a](#tbl2-1){ref-type="table-fn"}   .0655**[b](#tbl2-2){ref-type="table-fn"}**   .082       .054       .799
  Extensor carpi radialis brevis PPT   2.49 (0.7)                                    3.10 (1.0)                                    2.96 (0.8)                                   **.005**                                     **.009**   **.001**   .347
  Grip strength (kg)                   19.5 (8.6)                                    22.1 (10.1)                                   20.8 (9.1)                                   **.049**                                     **.045**   .130       .147
  **Control group**                                                                                                                                                                                                                                
  Pain intensity                       3 (2)[a](#tbl2-1){ref-type="table-fn"}        2 (3)[a](#tbl2-1){ref-type="table-fn"}        2 (2)[a](#tbl2-1){ref-type="table-fn"}       **.0008[b](#tbl2-2){ref-type="table-fn"}**   **.020**   **.020**   .564
  Anterior Deltoid PPT                 2.68 (0.6)                                    3.00 (0.8)                                    2.90 (0.8)                                   .071                                         .050       .148       .244
  Extensor carpi radialis brevis PPT   2.35 (0.6)                                    2.49 (0.6)                                    2.34 (0.7)                                   .212                                         .144       .968       .137
  Grip strength (kg)                   16.2 (10.0)                                   18.7 (11.3)                                   18.3 (12.1)                                  **.010**                                     **.010**   **.029**   .566

*P* \< .05

Abbreviations: A~0~, baseline assessment; A~1~, assessment immediately after the intervention; A~2~, assessment a week after the intervention; ANOVA, analysis of variance; PPT, pressure pain threshold (kg/cm^2^); SD, standard deviation.

^a^Median and the interquartile range.

^b^The Friedman test completed with the Dunn multiple comparisons test.

There was significant difference for the pain intensity between the EG and CG in A~1~ (immediately after intervention) and A~2~ (1 week after intervention), respectively. For extensor carpi radialis brevis PPT, significant differences were found in the EG in A~1~ and A~2~. For grip strength, there were significant differences for the experimental and control groups in A~1~ and for the CG in A~2~.

Efficacy of the Intervention Compared Between Groups
----------------------------------------------------

Regarding the extensor carpi radialis brevis PPT, the results in Table [3](#T3){ref-type="table"} show the existence of significant differences favoring the EG for the differences obtained in A~1~ and A~2~. For the rest of the primary outcomes, no significant differences were found between the groups. Furthermore, the effect size values were small for strength, moderate for pain intensity and anterior deltoid PPT, and large for extensor carpi radialis brevis PPT in A~1~ and A~2~, respectively.

###### Efficacy of Interventions Comparing Groups

  Difference Variables                 Experimental Group   Control Group   *P*[a](#tbl3-1){ref-type="table-fn"}   Effect Size[b](#tbl3-2){ref-type="table-fn"}
  ------------------------------------ -------------------- --------------- -------------------------------------- ----------------------------------------------
  Pain intensity                                                                                                   
  A~1~-A~0~                            1.70 (1.4)           1.20 (0.8)      .171                                   0.46
  A~2~-A~0~                            2 (0.94)             1.30 (10.0)     .057                                   0.78
  Anterior deltoid PPT                                                                                             
  A~1~-A~0~                            0.60 (0.7)           0.32 (0.5)      .157                                   0.49
  A~2~-A~0~                            0.58 (0.7)           0.23 (0.5)      .089                                   0.66
  Extensor carpi radialis brevis PPT                                                                               
  A~1~-A~0~                            0.61 (0.6)           0.15 (0.3)      .019                                   1.06
  A~2~-A~0~                            0.47 (0.3)           −0.00 (0.3)     .002                                   1.58
  Grip strength                                                                                                    
  A~1~-A~0~                            2.60 (3.5)           2.55 (2.5)      .485                                   0.02
  A~2~-A~0~                            1.25 (2.4)           2.10 (2.6)      .225                                   0.36

Abbreviations: A~0~, baseline assessment; A~1~, assessment immediately after the intervention; A~2~, assessment a week after the intervention; PPT, pressure pain threshold (kg/cm^2^); SD, standard deviation.

^a^The Student *t* test.

^b^The *d* Cohen (2t/√gl).

DISCUSSION
==========

A single DDN intervention of the most hyperalgesic infraspinatus muscle latent MTrP may reduce the mechanosensitivity of the extensor carpi radialis brevis muscle immediately after the intervention and in the short term in people older than 65 years with nonspecific shoulder pain.

Concerning shoulder pain, EG participants experienced a greater reduction in the pain intensity than subjects in the CG, although no significant differences were found between the groups. The effect size was moderate, which may be due to the small sample size. Therefore, it would be beneficial to perform a similar study with a larger sample. In a previous study, Hsieh et al[@R23] carried out a similar intervention with the same DDN technique on 1 active MTrP in subjects with bilateral shoulder pain, using each subject\'s nontreated shoulder as a control for the treatment. The immediate results were significant compared with the control side and with regard to the pain intensity after the intervention. Williamson and Hoggart[@R31] determined that a minimum difference in the NRS of approximately 30% to 33% suggested a better response to treatment. In this study, both interventions achieved this level.

Regarding mechanosensitivity, there were no significant differences for the anterior deltoid muscle upon comparing both groups, and the effect size value was moderate. Furthermore, the PPT decreases with age,[@R37] and the critical PPT level was less than that of 2 kg/cm^2^ proposed by Fisher[@R35]; therefore, no clinically relevant findings for the PPT were observed. According to Neziri et al,[@R38] sex, age and/or the interaction of age with sex may consistently affect pain measures. Nevertheless, for the extensor carpi radialis brevis, significant differences were observed, and effect size value was large. Hsieh et al[@R23] used the extensor carpi radialis longus muscle to measure mechanosensitivity in the forearm, whereas, in this study, the extensor carpi radialis brevis was measured. In the literature, this muscle has been used in peripheral sensitivity models of C~5-6~ by injecting algogenic substances into latent MTrPs of the infraspinatus. Fernández-Carnero et al[@R41] stated that the infraspinatus muscle is innervated by the C~4~ to C~6~ segments and that the extensor carpi radialis brevis afferences converge in the same intrasegmental area of the spinal cord. According to Jayakumar et al,[@R42] the origin of the innervation to the extensor carpi radialis brevis varies according to previous studies; it originates from the radial nerve trunk (0%-20%), the superficial (24%-56%), or the deep (32%-58%) branch of the radial nerve or the angle of bifurcation of the radial nerve (0%-22%), which is between its superficial and deep branches. However, several studies in the literature affirm this wide variability in the percentage of innervations. Bevelaqua et al[@R43] elucidated the relationship with C~6~-C~7~ roots using needle electromyography. The axillary nerve is one of the terminal branches of the posterior cord of the brachial plexus and usually contains fibers from C~5~ to C~6~ ventral rami. It innervates the teres minor and deltoid muscles, skin over the shoulder, and the glenohumeral joint.[@R44] In this study, the infraspinatus, anterior deltoid, and extensor carpi radialis brevis were addressed for 2 reasons---first, because of the C~6~ innervation relationship,[@R22],[@R23],[@R41]--[@R44] and second because the anterior deltoid and extensor carpi radialis brevis muscles are inside of the referred pain pattern area of infraspinatus MTrPs.[@R15],[@R22]--[@R24] In this study, infraspinatus PPT was not assessed to place a greater importance on assessing the same level of innervation and the referred pain distribution.

For grip strength, the EG treatment did not produce better values than those in the CG, and the effect size was small. This may be due to small sample size, and the treatment of a proximal muscle in the upper limb may have influenced this result. In 2011, Celik and Yeldan[@R27] indicated that although differences in strength on the dominant and the nondominant sides are not important, muscular strength is significantly lower on both sides in subjects with latent MTrPs in the shoulder girdle compared with healthy subjects. In contrast, Dhara et al[@R40] found a variation of 42.17% in the manual grip strength of people with different orthopedic alterations in the upper limbs compared with healthy subjects. The results of this study did not reach this relevant minimum difference. However, Bohannon[@R45] found that low grip strength was consistently associated with a greater likelihood of premature mortality, the development of disability, and an increased risk of complications or a prolonged length of stay after hospitalization or surgery in older adults.

Considering the internal validity, as some daily activities can influence shoulder pain in older adults, and as the daily activities are different whether the patient is living in a care center or at home, the sample included patients with both lifestyles. To control for bias in measurements or diagnosis, the tools were calibrated and validated according to a special protocol for measuring the outcomes. Because of surveillance, bias due to the Hawthorne effect, wherein the normal conduct of the patient may be modified if/when feeling observed, had the potential to occur. To control for this, an explanation protocol for the test was designed with instructions that examiners had to provide to patients under the same conditions.

With regard to the external validity, this study was limited to older adults, had a single blind examiner, and did not have a placebo CG. Importantly, DDN presents difficulties in blinding patients due to referred pain and postneedling pain. However, Mayoral et al[@R21] demonstrated that DDN is superior to placebo in older adults by achieving the double blinding of patients by treating under anesthesia. However, the reliability of the detection of trigger points remains questioned.[@R29],[@R30] Because needle electromyography was not used in this study, there may be a lack of objective findings to detect MTrPs because no specific tools for the gold standard were used. Needle electromyography determines the noise of the motor end plate, which represents the spontaneous electrical activity of acetylcholine (Ach), but requires suitable training and equipment, which are not generally available.[@R15],[@R17] Simons et al[@R15] recommend this finding as confirmatory criteria.

The aim of this study was to evaluate the treatment of nonspecific shoulder pain; this coincides with daily clinical practice due to the frequent diagnostic difficulties in determining a specific structure responsible for the shoulder pain.[@R8] However, the majority of studies relate MPS with subacromial *impingement* and rotator cuff tendonopathies.[@R10]--[@R14] Neither the nature nor the temporality of pain was limited in this research to independently test the efficacy of the proposed intervention of acute or chronic pain. Nevertheless, authors such as Bron et al[@R12]--[@R14] have focused on nontraumatic chronic shoulder pain. Combinations with different methods or therapeutic agents are recommended, but this study emphasizes the evaluation of DDN in isolation.[@R20]

This study considered the observation or sensitivity of an LTR on both latent and active MTrPs as an indispensable confirmatory criterion when performing DDN because it was performed by reproducing its clinical use until the LTR was exhausted or the patient\'s tolerance limit was reached.[@R15],[@R20] Notably, 1 participant of the EG did not obtain an LTR during DDN treatment of an infraspinatus latent MTrP. Nevertheless, 95% of participants obtained an LTR in all of the other MTrPs; this coincided with previous studies on older adults. Ga et al[@R46] performed a study on the upper trapezius muscle on people with an average age of 78 years and demonstrated a greater presence (97.5%) of LTRs in older adults than in subjects with an average age of 40 years. This may be an important consideration for performing DDN in older adults.

Considering the mechanisms and implications of MPS in an elderly population as well as in the general population,[@R22],[@R23] this study did not assess the influence of other central mechanisms of pain modulation because it was limited to the evaluation of MTrPs of the C~6~ segmentary level. Mense[@R47] describes allodynia, hyperalgesia and referred pain of the MTrPs as changes due to an increase in the synaptic efficacy of central connections. The inactivation of latent MTrPs using DDN may prevent the development of active MTrPs and reduce their nociceptive input, normalize synaptic efficacy, and reduce central and peripheral sensitization.[@R26],[@R48] This study supports the influence of latent MTrPs on nonspecific shoulder pain disorders in elderly people.

Finally, this study considers the addition of DDN of latent MTrPs in the physical therapy treatment of active MTrPs.

CONCLUSIONS
===========

A single physical therapy intervention with deep dry needling on 1 latent MTrP in conjunction with 1 active MTrPs in the infraspinatus muscle may increase the PPT of the extensor carpi radialis brevis muscle area immediately and 1 week after the intervention in older adults with nonspecific shoulder pain. This study may contribute to the consideration of latent MTrPs DDN to reduce the mechanosensitivity of the distal musculature of the upper limb.
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Table A1.Descriptive Outcome Data in the 3 Measurements Carried Out (A~0~, A~1~, A~2~)Primary OutcomesGroupMeanSDA~0~ pain intensityControl3.0[a](#tblA1-1){ref-type="table-fn"}2.0[a](#tblA1-1){ref-type="table-fn"}Experimental4.400.97A~1~ pain intensityControl2.0[a](#tblA1-1){ref-type="table-fn"}3.0[a](#tblA1-1){ref-type="table-fn"}Experimental2.5[a](#tblA1-1){ref-type="table-fn"}1.0[a](#tblA1-1){ref-type="table-fn"}A~2~ pain intensityControl2.301.34Experimental2.0[a](#tblA1-1){ref-type="table-fn"}1.0[a](#tblA1-1){ref-type="table-fn"}A~1~-A~0~ pain intensityControl1.200.79Experimental1.701.42A~2~-A~0~ pain intensityControl1.300.95Experimental2.0[a](#tblA1-1){ref-type="table-fn"}1.25[a](#tblA1-1){ref-type="table-fn"}A~0~ PPT anterior deltoidControl2.680.63Experimental3.28[a](#tblA1-1){ref-type="table-fn"}0.84[a](#tblA1-1){ref-type="table-fn"}A~1~ PPT anterior deltoidControl3.000.75Experimental3.610.64A~2~ PPT anterior deltoidControl2.900.75Experimental3.590.57A~1~-A~0~ PPT anterior deltoidControl0.31[a](#tblA1-1){ref-type="table-fn"}0.42[a](#tblA1-1){ref-type="table-fn"}Experimental0.600.71A~2~-A~0~ PPT anterior deltoidControl0.230.45Experimental0.580.66A~0~ PPT extensor carpi radialis brevisControl2.350.63Experimental2.490.75A~1~ PPT extensor carpi radialis brevisControl2.490.59Experimental3.101.03A~2~ PPT extensor carpi radialis brevisControl2.340.62Experimental2.960.78A~1~-A~0~ PPT extensor carpi radialis brevisControl0.150.29Experimental0.610.58A~2~-A~0~ PPT extensor carpi radialis brevisControl−0.0040.31Experimental0.470.33A~0~ grip strengthControl16.209.99Experimental19.558.55A~1~ grip strengthControl18.7511.31Experimental22.1510.09A~2~ grip strengthControl18.3012.10Experimental20.809.11A~1~-A~0~ grip strengthControl2.552.48Experimental2.603.53A~2~-A~0~ grip strengthControl2.102.56Experimental1.252.37[^1][^2]

[^1]: Abbreviations: A~0~, baseline assessment; A~1~, assessment immediately after the intervention; A~2~, assessment a week after the intervention; PPT, pressure pain threshold; SD, standard deviation.

[^2]: ^a^Median and interquartile range were used.
